DUAL VIEW ENDOSCOPE 



DESCRIPTION 

[Para 1 ] FIELD OF INVENTION 

[Para 2] The present Invention relates to endoscopes, more specifically to 
endoscopes that provide both forward and rear view in a hollow body organ. 

[Para 3] BACKGROUND AND PRIOR ART 

[Para 4] Endoscopes are used to perform a variety of surgical procedures. 
FIGS. 1 and 2 illustrate an embodiment of a conventional endoscope. It has a 
handle from which extends a flexible shaft, which is inserted into a hollow 
organ to be inspected. The shaft consists of a proximal section, insertion tube, 
bending section and a stiff section. The shaft terminates in the distal end, 
which typically houses image lens, illumination bulb, air/water nozzle and an 
instrument channel outlet. Light is transmitted from a light source through the 
shaft via an electric cable to the illumination bulb. The illumination bulb 
illuminates the area to be examined. The image lens captures images of the 
illuminated area. The image is then transmitted through a fiber optic cable and 
viewed through an eyepiece on the handle of the endoscope. Alternatively, the 
image is converted to a video signal and transmitted to an image processor by 
an electrical cable. The image is then processed and displayed on a display 
unit like a computer monitor. The handle of the endoscope has an extension 
arm that attaches the endoscope to a light source and an image processor. 

[Para 5] To enable the endoscope to maneuver through the turns of a hollow 
organ the shaft is flexible and incorporates a multitude of cables that attach 
the bending portion with actuators. Tension is applied to these cables to move 
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the bending portion in various directions. TPiis is done by manual adjustment 
of actuators on the handle of the endoscope. Typically, there are two pairs of 
such cables passing within the shaft, one pair for flexing the bending portion 
in one plane and the other pair for flexing it in an orthogonal plane. 

[Para 6] It is also usual to provide two channels extending between the 
handle and the distal end of the shaft, an air/water channel and an instrument 
channel. The air/water channel is used to insufflate air in a hollow organ to 
expand it for proper visualization. The air/water channel is connected 
proximally to an air/water pump (not shown) and to distally to the air/water 
channel outlet. The image lens and the illumination bulb are frequently 
smeared with blood, stool or other body fluids while in a hollow organ which 
obstructs a clear view. In such a situation, the air/water channel is used to 
eject water or blow air at the image lens and/or illumination bulb in order to 
clean them while still inside a hollow organ. The instrument channel has an 
inlet proximally and an outlet distally. It is used to pass various surgical 
instruments to do various surgical procedures. It is also used to apply suction 
to remove fluids, air and other materials from within a hollow organ during 
examination. 

[Para 7] Endoscope is typically inserted into the patient either thorough a 
natural body orifice like anus or mouth or it is inserted through a surgical 
incision. It is then steered to a desired location by adjusting the bending 
portion and manually pushing the endoscope. After reaching the desired 
location, the endoscope is withdrawn. Typically it is during pullout when the 
inside of a hollow organ like colon is thoroughly examined. Insertion of the 
endoscope into a hollow organ is a risky maneuver and is associated with 
significant complications like trauma, bleeding and perforation. It is generally 
desirable to complete the examination with a single insertion to minimize 
complications. 
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[Para 8] The present endoscopes have significant limitations. As shown in 
FIG. 3 they are only forward viewing. Currently, rear view can only be obtained 
by bending the distal portion of the endoscope back upon itself in a 'retro 
flexion' maneuver as shown in FIG.4B. However, it is not possible to achieve 
retro flexion in many narrow hollow organs like colon, esophagus, duodenum 
and small bowel. Also, retro flexion compromises forward view. Hence with 
conventional endoscopes, only one view, forward or backward, is possible at a 
given time. The present endoscopes also have a narrow field of vision with an 
angle of vision of about 120 degrees. A large number of significant pathologic 
findings are frequently missed during endoscopic examination because the 
inability to obtain rear view and a narrow field of vision of conventional 
endoscopes. 

[Para 9] This is especially true for colonoscopy where the inside of the colon 
is examined with an endoscope. Many cancers and pre cancerous lesions 
(polyps) are frequently missed during colonoscopy (Pickhardt et al. New 
England Journal of Medicine 2003; 349: 2191 -2200). This has serious 
consequences including death, many of which can easily be prevented. 
Majority of the missed lesions lie on the rear side of mucosal folds (Pickhardt 
et al; Annals of Internal Medicine 2004; 141 : 352-360). With forward viewing 
endoscopes, the front of mucosal folds obstructs visualization of the rear side 
as shown in FIG. 4A. Currently, the rear side of a mucosal fold can only be 
examined by pushing the tip of the endoscope beyond the fold and bending 
the endoscope back upon itself in a 'retro flexion' maneuver as shown in 
FIG.4B. However, it is frequently not possible to achieve retro flexion in a 
narrow hollow organ like colon. 

[Para 1 0] Also, retro flexion maneuver compromises the forward view. With 
conventional endoscopes, only one view, forward or backward, is possible at a 
given time. Complete examination of colon that includes both forward and rear 
views currently requires multiple insertions, one to obtain forward view and 
other to obtain backward view by retro flexion. Both, retro flexion and multiple 
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insertions, independently increase tlie morbidity, mortality, time and cost of 
colonoscopy. Moreover, intra colonic retro flexion can not be obtained 
frequently because of a narrow colonic lumen. Also, conventional endoscopes 
have a narrow field of vision of about 1 20 degrees. Some lesions that are 
missed lie outside of the field of view of conventional endoscopes. 

[Para 1 1 ] The rear side of the mucosal folds is also hard to access with 
conventional endoscopes, which have the instrument channel outlet only on 
the distal end. These areas can only be visualized by retro flexion, which 
narrows and sometimes obliterates the lumen of the instrument channel. Also, 
many surgical instruments are not flexible enough to follow the path of a 
retroflexed endoscope. It is difficult and many times impossible to pass 
surgical instruments through the instrument channel when the endoscope is 
retroflexed and surgical procedures can not be performed on the rear side of 
the mucosal folds. 

[Para 1 2] SUMMARY OF THE INVENTION 

[Para 1 3] In light of the significant limitations discussed above, there is a 
need for an endoscopic system that provides both forward and rear view and 
widens the field of vision. It should also enable surgical procedures to be done 
in areas that are otherwise inaccessible and lie outside of field of vision of the 
conventional endoscopes. The present invention addresses these unmet needs. 

[Para 1 4] The present invention enables rear view even in organs with a 
narrow lumen without the need to retro flex the endoscope. This is achieved 
by strategically adding a suitably designed 'rear view module' to a 
conventional endoscope. The rear view module consists of a rear image lens 
and a rear illumination bulb. The rear view module is a solid or tubular 
structure that can be of different shapes, sizes and configurations as 
illustrated in the preferred embodiments of the present invention. It is 
attached to the endoscope in different ways as illustrated in the preferred 
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embodiments of the present invention. Once deployed, tPie rear view module 
positions the rear image lens and the rear illumination bulb facing backward. 
In this position, the rear illumination bulb illuminates the rear area and the 
rear image lens gives a rear view. The rear image lens is connected to an 
image processor and the rear illumination bulb is connected to a light source 
by electrical cables. The rear image lens and the rear illumination bulb can be 
used simultaneously or separately from the main image lens and the main 
illumination bulb, as chosen by the operator. Simultaneous forward and rear 
view can thus be obtained by using the forward image lens and the rear image 
lens together at a given time. This has the advantage of allowing a thorough 
examination of a hollow organ that includes both forward and rear views in a 
single passage. 

[Para 1 5] The present invention has a rear instrument channel and a rear 
instrument channel outlet. The rear instrument channel is connected to the 
main instrument channel and the connecting passage has a control valve. 
Typically deployment of the rear view module automatically opens the passage 
to the rear instrument channel. Alternatively, the valve can have an 
independent control. The rear instrument channel is used to pass surgical 
instruments to do various surgical procedures in areas that would otherwise be 
inaccessible. It also enables the operator to direct suction in areas under the 
view of the rear image lens. 

[Para 1 6] The present invention has a rear air/water channel and a rear 
air/water nozzle located on the shaft of the endoscope. The rear air/water 
channel is connected to the main air/water channel of the endoscope and the 
connecting passage has a control valve. Typically, deployment of the rear view 
module automatically opens the passage to the rear air/water channel. 
Alternatively, the valve can be controlled independently. The rear air/water 
channel enables the operator to insufflate air and distend the area under the 
view of rear image lens. Adequate distension of a hollow organ is essential to 
obtain a clear and complete view. The rear air/water channel also provides a 
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water jet and a stream of air to clean the rear image lens and rear illumination 
bulb while inside a hollow body organ. 

[Para 1 7] Additional features and advantages of the present invention will be 
set forth in the description and drawings which follow or may be learned by 
practice of the invention. 

[Para 1 8] BRIEF DESCRIPTION OF THE DRAWINGS 

[Para 1 9] FIG. 1 shows a view of a conventional endoscope. 

[Para 20] FIG. 2 shows a side view of the distal end, bending section and 
insertion tube of a conventional endoscope. 

[Para 21 ] FIG. 3 is a side view of a conventional endoscope displaying the field 
of vision of a conventional endoscope. 

[Para 22] FIG. 4A shows a conventional endoscope inside a colon. It shows 
mucosal folds of the colon and illustrates that visualization of the area behind 
mucosal folds is obstructed by the front of the mucosal folds during 
examination with a conventional endoscope. 

[Para 23] FIG. 4B shows a conventional endoscope inside a colon in a 
retroflexed position. It displays how retro flexion enables visualization of area 
behind a mucosal fold. 

[Para 24] FIG. 5 shows side view of an endoscope with the 'rear view module' 
according to a first embodiment of the present invention. 
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[Para 25] FIG. 6 shows side view of the endoscope in FIG. 5 wherein the 'rear 
view module' is deployed for rear view. 

[Para 26] FIG. 7 shows side view of an endoscope with the 'rear view module' 
according to a second embodiment of the present invention. 

[Para 27] FIG. 8 shows side view of the endoscope in FIG. 7 wherein the 'rear 
view module' is deployed for rear view. 

[Para 28] FIG. 9 shows side view of an endoscope with a 'rear view module' 
according to a third embodiment of the present invention. 

[Para 29] FIG. 1 0 is a side view of the endoscope in FIG. 9 wherein the 'rear 
view module' is deployed for rear view. 

[Para 30] 

[Para 31 ] FIG. 1 1 shows side view of an endoscope with a 'rear view module' 
according to a fourth embodiment of the present invention. 

[Para 32] FIG. 12 shows side view of the endoscope in FIG. 1 1 wherein the 
'rear view module' is deployed for rear view. 

[Para 33] FIG. 1 3 shows side view of an endoscope with a 'rear view module' 
according to a fifth embodiment of the present invention. 

[Para 34] FIGS. 1 4-1 6 is a side view of the endoscope in FIG. 1 3 wherein the 
'rear view module' is deployed for rear view. 
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[Para 35] FIG. 1 7 shows side view of a 'rear view module' according to a sixtPi 
embodiment of the present invention. 

[Para 36] FIGS.l 8 &1 9 shows side view of the endoscope in FIG.l 7 wherein 
the 'rear view module' is deployed for rear view. 

[Para 37] FIG. 20 shows side view of an endoscope with a 'rear view module' 
according to a seventh embodiment of the present invention. 

[Para 38] FIG. 21 is a side view of the endoscope in FIG. 20 wherein the 'rear 
view module' is deployed for rear view. 

[Para 39] FIG. 22 shows side view of an endoscope with a 'rear view module' 
according to an eighth embodiment of the present invention. 

[Para 40] FIG. 23 is a side view of the endoscope in FIG. 22 wherein the 'rear 
view module' is deployed for rear view. 

[Para 41 ] FIG. 24 shows side view of an endoscope with a 'rear view module' 
according to a ninth embodiment of the present invention. 

[Para 42] FIG. 25 is a side view of the endoscope in FIG. 24 wherein the 'rear 
view module' is deployed for rear view. 

[Para 43] FIG. 26 shows side view of an endoscope with a 'rear view module' 
according to a tenth embodiment of the present invention. 
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[Para 44] FIG. 27 is a side view of tlie endoscope in FIG. 26 wPierein tPie 'rear 
view module' is deployed for rear view. 

[Para 45] FIG. 28 shows side view of an endoscope with a 'rear view module' 
according to an eleventh embodiment of the present invention. 

[Para 46] FIG. 29 is a side view of the endoscope in FIG. 28 wherein the 'rear 
view module' is deployed for rear view. 

[Para 47] FIG. 30 shows side view of an endoscope with a 'rear view module' 
according to a twelfth embodiment of the present invention. 

[Para 48] FIG. 31 is a side view of the endoscope in FIG. 30 wherein the 'rear 
view module' is deployed for rear view. 

(1) 

[Para 49] DESCRIPTION OF THE PREFERRED EMBODIIVIENTS: 

[Para 50] Reference will now be made in detail to the preferred embodiments 
of the invention, examples of which are illustrated in the accompanying 
drawings. Wherever possible, the same reference numbers will be used 
throughout the drawings to refer to the same or like parts. The following 
general description applies to preferred embodiments of the present invention. 

[Para 51] The present invention comprises of a rear view module. It is a solid 
structure that can be rectangular, square, tubular, discoid or of any other 
shape. It is attached to a conventional endoscope by a suitable mechanical 
articulation such as ball socket joint, hinge joint, biplanar rolling joint etc. The 
rear view module consists of a rear image lens to obtain a rear view. The rear 
image lens is attached to an image processor by an electric cable. This cable 
transmits the image obtained by the rear image lens to the image processor. 
After being processed, the image is then viewed on a computer monitor or any 
other display unit. 
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[Para 52] The rear view module also contains a rear illumination bulb. The 
rear illumination bulb is connected to a light source by an electric cable. Light 
from the light source is transmitted via this cable to the rear illumination bulb. 
The rear illumination bulb uses this light to illuminate the area under view of 
the rear image lens. The rear image lens and the rear illumination bulb are 
typically activated upon deployment of the rear view module. The rear view 
module is deployed using an actuator. 

[Para 53] A rear instrument channel is provided in the present invention. It is 
placed proximal to the rear view module. This channel is connected to the 
main instrument channel and the passage is controlled by a control valve. 
Typically, deployment of the rear view module opens the passage to the rear 
instrument channel. The rear instrument channel is used to pass surgical 
instruments to do various surgical procedures in areas under view of the rear 
image lens. It is also used to apply suction in the area under view of the rear 
image lens. 

[Para 54] A rear air/water channel is provided in the present invention. It is 
placed proximal to the rear view module. The rear air/water channel is 
connected to the air/water channel of the main endoscope and the passage is 
controlled by a valve. Typically, deployment of the rear view module opens the 
passage to the rear air/water channel. The rear air/water channel is used to 
insufflate air in the direction of view of the rear image lens for better 
distension and visualization. The air/water channel is also used to squirt water 
or air at the rear image lens and the rear illumination bulb. This enables 
cleaning of the rear image lens and the rear illumination bulb while still inside 
a hollow body organ. 

[Para 55] FIGS. 1 and 2 illustrate an embodiment of a conventional 
endoscope. It has a handle (4) from which extends a flexible shaft (1), which is 
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inserted into a Piollow organ to be inspected. TPie sPiaft consists of a proximal 
section (1 0), insertion tube (6), bending section (1 2) and a stiff section (1 3). 
Tlie sliaft terminates in the distal end (14), which typically houses one image 
lens (20), one to two illumination bulbs (21), air/water nozzle (22) and an 
instrument channel outlet (23). Light is transmitted from a light source 
through the shaft via an electric cable (26) to the illumination bulb (21 ). The 
illumination bulb illuminates the area to be examined. The image lens (20) 
captures images of the illuminated area. The image is then transmitted 
through a fiber optic cable (27) and viewed through an eyepiece (2) attached to 
the handle of the endoscope. Alternatively, the image is converted to a video 
signal and is then transmitted to an image processor by an electrical cable. 
The image is processed and displayed on a display unit like a computer 
monitor (not shown). The handle (4) of the endoscope has a grip (1 6) and an 
extension arm (8) that attaches the endoscope to a light source and an image 
processor. 

[Para 56] To enable the endoscope to maneuver through the turns of a hollow 
organ the shaft is flexible and incorporates a multitude of wires that attach the 
bending portion (1 2) with actuators (1 8). Typically, there are two pairs of such 
wires passing within the shaft, one pair for flexing the bending portion in one 
plane and the other pair for flexing it in an orthogonal plane. Tension is 
applied to these wires using the actuators (1 8) to move the bending portion 
(1 2) in various directions. 

[Para 57] It is also usual to provide two channels extending between the 
handle and the distal end of the shaft, an air/water channel (24) and an 
instrument channel (25). The air/water channel (24) is used to insufflate air in 
a hollow organ to expand it for proper visualization. The air/water channel is 
connected proximally to an air/water pump (not shown) and to distally to the 
air/water nozzle (22). It is controlled by an air/water control valve (5) located 
on the handle (4). The image lens (20) and the illumination bulb (21) are 
frequently smeared with blood, stool or other body fluids while in a hollow 
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organ. In such a situation, tPie air/water cliannel (24) is used to squirt water or 
blow air at the image lens (20) and/or illumination bulb (21 ) in order to clean 
them while still inside a hollow organ. The instrument channel (25) has an 
instrument channel inlet (7) proximally and an instrument channel outlet (23) 
distally. It is used to pass surgical instruments to do various surgical 
procedures. It is also used to apply suction using the suction control valve (3) 
located on the handle (4). This suction is useful in removing fluids, air and 
other materials from within a hollow organ during examination. 

[Para 58] FIG. 3 illustrates the narrow field of vision (31) of about 1 20 degrees 
of a conventional endoscope (1). It also shows that conventional endoscopes 
are only forward viewing (32). 

[Para 59] FIG.4A shows side view of an endoscope (1 ) inside colon (41 ). The 
colon has mucosal folds (42). The front side of a mucosal fold blocks the view 
of the areas behind it during atypical endoscopic examination. These areas 
form the 'blind spots' (43) of a conventional endoscope that lie outside of the 
forward field of vision (32). 

[Para 60] FIG.4B shows side view of the retro flexion maneuver (44) of a 
conventional endoscope (1) inside colon (41). During this maneuver, the 
endoscope is advanced beyond the mucosal fold (42) to be examined. The 
bending portion of the endoscope is then bent to 1 80 degrees to visualize the 
rear side of a mucosal fold (43) during forward examination, the view of which 
is obstructed by its front side during a forward examination. 

[Para 61 ] FIG. 5 shows side view of a first preferred embodiment of the 
present invention. The rear view module (51) is a long thin tubular structure 
encased in a sheath. It is placed along the periphery of a conventional 
endoscope. In the preferred embodiment, the rear view module (51) extends 
through the entire length of the endoscope but it may be shorter. The rear 
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view module (5 1 ) has a distal end (50), stiff section, bending section and 
proximal section similar to an endoscope. In the preferred embodiment, the 
distal end (50), stiff section, bending section and proximal section of the rear 
view module (51) is in sync with the distal end (14), stiff section, bending 
section and proximal section of a conventional endoscope. The distal end (50) 
of the rear view module has a rear image lens (52) and a rear illumination bulb 
(53). The rear image lens (52) is connected to an image processor (not shown) 
and the rear illumination bulb (53) is connected to a light source (not shown) 
by electrical cables (54, 55) that run within the rear view module (51). Two 
pairs of cables within the rear view module attach the bending section of the 
rear view module to a rear view module actuator. Tension on these cables 
moves the bending section of the rear view module in vertical and horizontal 
planes. 

[Para 62] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the bending section of the 
rear view module (51 ). The rear air/water channel (58) provides a jet of water 
and a stream of air that is used to clean the rear image lens (52) and the rear 
illumination bulb (53). It is also used to insufflate air in the field of vision of 
the rear image lens (52) for better distension and visualization. Surgical 
instruments are passed through the rear instrument channel (59) to do various 
surgical procedures in the area under view of the rear image lens (52). It is also 
used to direct suction to the area under the view of the rear image lens (52). 

[Para 63] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
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automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 64] According to another aspect of the preferred embodiment, there can 
be more than one rear view module. 

[Para 65] FIG. 6 shows the preferred embodiment in FIG. 5 where the rear view 
module (51 ) is retro flexed (60) using the rear view module actuator. With this 
maneuver, the rear image lens (52) faces backward and provides a rear view. 
The rear illumination bulb (53) illuminates the area under view of the rear 
image lens (52). The main image lens of the endoscope (20) provides a front 
view at the same time when the rear image lens (52) is providing a rear view. 
However, the operator may choose to have only one view at a given time. 
Because the rear view module is thin, retro flexion can be achieved with a 
small radius of curvature and thus can be performed even inside narrow hollow 
organs. 

[Para 66] FIG. 7 shows side view of a second preferred embodiment of the 
present invention. The rear view module (51) is a solid rectangular block with a 
proximal end (71 ) and a distal end (50). It is located within the stiff section of 
the endoscope. The rear image lens (52) and the rear illumination bulb (53) are 
located on the proximal end (71) of the rear view module. The rear image lens 
(52) is connected to an image processor and the rear illumination bulb (53) is 
connected to a light source by electric cables (54, 55). The distal end (50) of 
the rear view module is attached to the distal end (1 4) of the endoscope by a 
hinge joint or any other suitable mechanical articulation. The distal end (50) of 
the rear view module is connected to a rear view module actuator by a pair of 
cables (not shown). Tension on these cables moves the rear view module away 
from and towards the shaft of the endoscope as shown in FIG. 8. 
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[Para 67] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 68] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 69] FIG. 8 is a side view of the endoscope in FIG. 7 where the rear view 
module (51) has been deployed by lifting its proximal end (71) away from the 
shaft using the rear view module actuator. When fully deployed, the rear image 
lens (52) and the rear illumination bulb (53) face backward. The image 
captured by the rear image lens (52) is transmitted to an image processor. The 
rear illumination bulb (53) illuminates the area under view of the rear image 
lens (52). The main image lens (20) is able to give a forward view at the same 
time as the rear image lens is giving a rear view. Forward and rear view can 
thus be obtained simultaneously if so desired by the operator. A major 
advantage of this embodiment is that it makes rear view possible requiring 
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only minimal additional space. This is of particular advantage when examining 
narrow body cavities. 

[Para 70] FIG. 9 shows side view of a third preferred embodiment of the 
present invention. The rear view module (51) is a solid rectangular block with a 
proximal (71) and distal (50) end. It is located within the stiff section of the 
endoscope. The rear image lens (52) and the retro illumination bulb (53) are 
placed on the proximal end (71 ) of the rear view module. The rear image lens 
(52) is connected to an image processor and the rear illumination bulb (53) in 
connected to a light source by electric cables (54, 55). The rear view module 
rests on a support pillar/spring (91). The support pillar/spring can be 
extended and retracted perpendicular to the shaft of the endoscope. It is 
attached to a rear view module actuator by cables. 

[Para 71] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 72] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) is controlled by a valve or any other suitable 
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mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 73] FIG. 1 0 shows the endoscope in FIG. 9 where it has been deployed 
by moving the support pillar/spring (91) vertically from the shaft using the 
rear view module actuator. In this position, the rear image lens (52) and the 
rear illumination bulb (53) face backward. The rear image lens (52) provides a 
rear view and the rear illumination bulb (53) illuminates the area under the 
view of the rear image lens (52). The main image lens (20) is able to provide a 
forward view at the same time when the rear image lens (52) is providing a 
rear view. This enables simultaneous forward and rear view if so chosen by the 
operator. A major advantage of this embodiment is that it provides a straight 
rear view that is desirable for certain surgical procedures. 

[Para 74] FIG. 1 1 shows a side view of a fourth preferred embodiment of the 
present invention. The rear view module (51) is made of two sub modules, the 
rear image module (111) and the rear illumination module (1 10). The sub 
modules are small rectangular solid structures. They are placed within the stiff 
section of the endoscope. The retro image module contains the rear image 
lens (52) and the rear illumination module contains the rear illumination bulb 
(53). The rear image lens (52) is placed on the proximal end (1 1 5) of the rear 
image module (1 10) and the rear illumination bulb (53) is placed on the 
proximal end (1 1 3) of the retro illumination module (111). The rear image lens 
(52) is connected to an image processor by an electric cable (54) and the rear 
illumination bulb (53) is connected to a light source by an electric cable (55). 

[Para 75] In the preferred embodiment, the rear image module (111) and the 
rear illumination module (1 10) are embedded within the stiff section of the 
endoscope. The distal end (1 14) of the rear image module and the distal end 
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(1 1 2) of the rear illumination module are attached to the shaft of the 
endoscope by a hinge joint or any other suitable mechanical articulation. The 
distal ends of the rear image module and of the rear illumination module (1 12, 
1 1 4) are also connected to a pair of rear view module actuators by cables. 
Tension on these cables moves the rear image module (111) and rear 
illumination module (1 10) away from and towards the shaft as shown in FIG. 
1 2. The rear image module (111) and the rear illumination module (1 1 0) are 
placed at a suitable distance from each other. 

[Para 76] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 77] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 
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[Para 78] According to another aspect of the preferred embodiment the 
relative positions of the rear illumination module and the rear image module 
can be interchanged. According to another aspect of the preferred 
embodiment more than one rear illumination module and/or rear image 
module can be present. 

[Para 79] FIG. 1 2 is a side view of the endoscope in FIG. 1 1 where the retro 
image module (111) and the retro illumination module (1 10) have been 
deployed by moving their proximal ends (1 1 3,1 1 5) away from the shaft using 
the rear view module actuators. In this position the rear image lens (52) and 
the rear illumination bulb (53) face backward and provide a rear view. The 
main image lens (20) is able to provide a front view at the same time when the 
rear image lens is providing a rear view thus enabling a simultaneous front and 
rear view. A major advantage of the preferred embodiment is that the rear 
illumination module (1 10) can be controlled independent of the rear image 
module (111). This may be desirable in certain situations. 

[Para 80] FIG. 1 3 shows a side view of a fifth preferred embodiment of the 
present invention. The rear view module (51) is a solid rectangular block with a 
proximal (1 31 ) and distal ends (1 32). it is located within the stiff section of the 
endoscope. It contains a rear image lens (52) and a rear illumination bulb (53) 
placed on the proximal end (131) of the rear view module. The rear image lens 
(52) is connected to an image processor by an electric cable (54). The rear 
illumination bulb (53) is connected to the light source by an electric cable (55). 
The rear view module (5 1 ) rests on a support arm (1 30) within the stiff section 
of the endoscope. The support arm (1 30) also serves as an extension arm that 
can be extended, retracted and rotated. The distal end (1 32) of the rear view 
module is attached to the support arm (1 30) by a hinge joint or any other 
suitable mechanical articulation. It is also connected to a rear view module 
actuator by cables. Tension on these cables moves the rear view module (5 1 ) 
away from and towards the support arm (1 30). 
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[Para 81] In the preferred embodiment, there is a rear instrument channel (59) 
with a rear instrument channel outlet (57) located proximal to the rear view 
module (51). It Is used to pass surgical instruments to do various surgical 
procedures in areas under view of the rear image lens (52). It is also used to 
direct suction to the area under the view of the rear image lens (52). The main 
air/water channel (24) is used to clean the rear image lens (52) and the rear 
illumination bulb (53). 

[Para 82] In the preferred embodiment, the rear instrument channel (59) is 
connected to the main instrument channel (25). However, it may exist 
independently. Passage to the rear instrument channel (59) from the main 
instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (5 1 ) will 
automatically open the passage to the rear instrument channel (59). 
Alternatively, the passageway can be controlled independently. 

[Para 83] In the preferred embodiment, the rear view module is served by the 
main air/water channel (24). However a rear air/water channel may be 
provided. According to another aspect of the preferred embodiment, an 
additional forward image lens and an additional forward illumination bulb can 
be present at the distal end (1 32) of the rear view module. This will widen the 
forward field of vision. According to another aspect of the present invention, 
more than one rear view module can be present. 

[Para 84] FIG. 1 4-1 6 shows side view of the endoscope in FIG. 1 3 where the 
rear view module (51 ) has been deployed for rear view. The support arm (1 30) 
is extended forward (140) to an appropriate distance from the distal end (14) 
of the endoscope as shown in FIG. 14. The rear image lens (52) faces backward 
in this position and gives a rear view. The rear illumination bulb (53) faces 
backward and illuminates the area under view of the rear image lens (52). The 
main image lens (20) is able to give a front view at the same time as the rear 
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image lens (52) is giving a rear view, thus enabling simultaneous front and rear 
views. The rear view module (51) can be lifted from (1 50) and retracted 
towards the support arm (1 30) using the rear view module actuator as shown 
in FIG. 1 5. In addition, the support arm can be rotated (1 60) as shown in FIG. 
16. This increases the rear field of vision. 

[Para 85] FIG. 1 7 shows side view of a sixth preferred embodiment of the 
present invention. The rear view module (51) is a long and thin tubular 
structure encased in a sheath. It has a shaft that comprises of a distal end 
(1 70), stiff section, bending section and proximal section. The shaft is 
attached proximally to a handle (not shown). The handle has an extension that 
connects the rear view module (51) to an image processor and a light source. 
Rear image lens (52) and rear illumination bulb (53) are placed on the distal 
end (1 70) of the rear view module (5 1 ). The rear image lens (52) and the rear 
illumination bulb (53) are connected to an image processor and a light source 
respectively by electrical cables (54, 55). The bending section of the rear view 
module is connected to a rear view module actuator by cables. Tension on 
these cables moves the bending section in vertical and horizontal planes. This 
entire assembly is thin enough to pass through the main instrument channel 
(25) of the endoscope. 

[Para 86] The rear view module (5 1 ) is passed through the instrument channel 
(25) beyond the distal end (14) of the endoscope as shown in FIG. 18. 
Backward view is obtained by retro flexing (1 90) the bending portion of the 
rear view module (51) as shown in FIG. 19. In this position, the rear image lens 
(52) and the rear illumination bulb (53) face backward. The rear image lens 
(52) gives a rear view and the rear illumination bulb (53) illuminates the area 
under the view of the rear image lens (52). The main image lens (20) is able to 
give a forward view at the same time as the rear image lens (52) is giving a 
rear view. Simultaneous forward and rear view can thus be obtained if desired 
by the operator. The rear image lens (52) and the rear illumination bulb (53) is 
serviced by the main air/water channel (24). 
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[Para 87] In a variation of tlie preferred embodiment, it can Inave a rear 
air/water cliannel and/or a rear instrument cliannel. In another variation to the 
preferred embodiment, the rear view module (51) can be passed through the 
rear instrument channel if one is present. In another variation of the preferred 
embodiment, the rear view module is embedded within the shaft of the 
endoscope. It is extended beyond the distal end of the endoscope and then 
retro flexed / bent to give a rear view. 

[Para 88] FIG. 20 shows side view of a seventh preferred embodiment of the 
present invention. The rear view module (5 1 ) is a hollow tubular structure with 
a proximal end (201) and a distal end (202). It is placed within the peripheral 
part of the stiff section of the endoscope, parallel to its long axis. The rear 
view module (51) is connected along its length to the stiff section of the 
endoscope by a hinge joint or any other suitable mechanical articulation. The 
rear image lens (52) and the rear illumination bulb (53) are placed on the 
proximal end (201 ) of the rear view module. The rear image lens (52) is 
connected to an image processor and the rear illumination bulb (53) is 
connected to a light source by electric cables (54, 55). Two pairs of cables one 
on the outside and the other on the inside, connect the rear view module to an 
actuator along its length. Tension on these cables opens and closes the 
module like the lid of a box (203) as shown in FIG. 21 . When opened, the rear 
image lens (52) and the rear illumination bulb (53) face backward. The rear 
image lens (52) gives a rear view and the rear illumination bulb (53) illuminates 
the area under view of the rear image lens (52). The main image lens (20) of 
the endoscope is able to give a forward view at the same time as the rear 
image lens (52) is giving a rear view. Hence, simultaneous forward and rear 
view is possible if the operator so desires. 

[Para 89] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
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The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
Is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 90] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 91 ] FIG. 22 shows side view of an eighth preferred embodiment of the 
present invention. The rear view module (51) consists of an inflatable balloon 
(220) or any other inflatable device that is attached to the stiff section of the 
endoscope. The balloon is connected to an air pump by a thin tube placed 
within the shaft of the endoscope (not shown). When inflated, the balloon 
(220) has a proximal face (221) and a distal face (222) as shown in FIG. 23. 
The proximal face (221) of the balloon contains the rear image lens (52) and 
the rear illumination bulb (53). Electric cables (54, 55) connect the rear image 
lens (52) to an image processor and the rear illumination bulb (53) to a light 
source. 
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[Para 92] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 93] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 94] Inflating the balloon (220) deploys the rear view module as shown in 
FIG. 23. When the balloon is fully inflated, the rear image lens (52) and the rear 
illumination bulb (53) face backwards. The rear image lens (52) gives a rear 
view and the rear illumination bulb (53) illuminates the area under view of the 
rear image lens (52). The main image lens (20) of the endoscope is able to give 
a forward view at the same time as the rear image lens (52) is giving a rear 
view. Hence, simultaneous forward and rear view is possible if the operator 
desires so. 

[Para 95] In a variation to the present embodiment, there can be an additional 
forward image lens and an additional forward illumination bulb placed on the 
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distal face (222) of the balloon. This will widen the forward field of vision when 
the balloon (220) is inflated. 

[Para 96] FIG. 24A shows side view of a ninth preferred embodiment of the 
present invention. The rear view module (51) is a solid disc shaped structure 
that has a proximal face (901) and distal face (902). It is mounted on the distal 
end (14) of the endoscope. It comprises of a rear image lens (52) and a rear 
illumination bulb (53) that is placed on the proximal face (901). The rear image 
lens (52) is connected to an image processor and the rear illumination bulb 
(53) is connected to a light source by electrical cables (54, 55). In the preferred 
embodiment, the rear view module (51) is placed towards the periphery of the 
distal end (14) of the endoscope but it may be placed at anywhere on the distal 
end (1 4). The proximal face (901 ) of the rear view module is attached to the 
distal end (1 4) of the endoscope by a biplanar rolling Joint (904) as shown in 
FIG.24B. It allows rolling motion of the rear view module in both vertical and 
horizontal planes from the distal end (14). Alternatively, the rear view module 
may be attached using any other suitable mechanical articulation. As shown in 
FIG.24B, a biplanar rolling joint (904) consists of two grooves (907,908) placed 
orthogonally to each other. A small wheel (906) is placed within the groove. 
The outer part of this wheel is movable and the inner part is fixed. The rear 
view module (51) is attached to the fixed inner part. The rear view module is 
moved by rotating the wheel (906) along the grooves (907, 908). 

[Para 97] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 
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[Para 98] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 99] The rear view module (5 1 ) is deployed by rolling it vertically (903) 
from the distal end of the endoscope (14), as shown in FIG. 25. Alternatively 
the rear view module can be deployed by rolling it horizontally from the distal 
end (14). The extent of the roll is enough to move the rear image lens (52) and 
the rear illumination bulb (53) away from the distal end of the endoscope (14). 
In this position, the rear image lens (52) gives a rear view and the rear 
illumination bulb (53) illuminates the area under view of the rear image lens 
(52). The rear view module (51 ) can also be rotated to widen the rear field of 
view. This may cause some distortion of the image which can be corrected by 
modifying the software of the image processor. The main image lens (20) of 
the endoscope is able to give a forward view at the same time as the rear 
image lens (52) is giving a rear view. Hence, simultaneous forward and rear 
view is possible if so desired by the operator. 

[Para 1 GO] In a variation to the preferred embodiment the rear view module 
may contain an additional forward image lens and an additional forward 
illumination bulb on its distal face (902). This will widen the forward field of 
vision. 
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[Para 1 01 ] FIG. 26 shows side view of a tentii preferred embodiment of tPie 
present invention. TPie rear view module (51) is a solid discoid structure that is 
mounted on the distal end of the endoscope (14). It has a proximal face (101) 
and a distal face (1 02). The rear view module (5 1 ) is attached to the distal end 
of the endoscope (1 4) by a hinge joint (1 03) or any other suitable mechanical 
articulation. The rear view module (51) has a rear image lens (52) and a rear 
illumination bulb (53) that is mounted on its distal face (1 02) of the module. 
The rear image lens (52) is connected to an image processor and the rear 
illumination bulb (53) is connected to a light source by electrical cables (54, 
55). In resting position, the rear image lens (52) and the rear illumination bulb 
face forward and augment the main image lens (20) and the main illumination 
bulb (21) to widen the forward field of view. In the preferred embodiment, the 
rear view module (51) is placed at the periphery of the distal end of the 
endoscope (14) but it can be placed anywhere. The rear view module (51) is 
connected to a rear view module actuator by cables. Tension on these cables 
flips the rear view module (51) clockwise and anticlockwise vertically from the 
distal end of the endoscope (14). Alternatively, the rear view module can be 
flipped in a horizontal plane. 

[Para 102] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 103] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
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(24) and the main instrument cPiannel (25) respectively. However, tPiese may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) Is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 1 04] FIG. 27 shows the endoscope on FIG. 26 where the rear view module 
(5 1 ) has been deployed by flipping it vertically (1 04) from the distal end of the 
endoscope (14) to 1 80 degrees. In this position, the rear image lens (52) faces 
backward and gives a rear view. The rear illumination bulb (53) faces backward 
and illuminates the area under view of the rear image lens (52). The rear view 
module (51) can also be rotated in different directions to widen the rear field 
of vision. The main image lens (20) of the endoscope is able to give a forward 
view at the same time as the rear image lens (52) is giving a rear view. Hence, 
simultaneous forward and rear view is possible if the operator so desires. 

[Para 1 05] In a variation to the preferred embodiment, the rear view module 
(51) may also contain an additional forward image lens and an additional 
forward illumination bulb on its proximal face (101). This will increase the 
forward field of vision when the rear view module is deployed (1 04) with its 
proximal face (1 01) facing forward. 

[Para 106] FIG. 28 shows side view of an eleventh preferred embodiment of the 
present invention. The rear view module (51) is a solid discoid structure that is 
placed in front of the distal end (14) of the endoscope. The periphery of the 
rear view module (5 1 ) is attached to the distal end (1 4) of the endoscope by a 
hinge joint (285) or any other suitable mechanical articulation. It has a 
proximal face (281 ) and a distal face (282). The rear image lens (52) and the 
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rear illumination bulb (53) are placed on the distal face (282) of the rear view 
module. The rear image lens (52) is connected to an image processor and the 
rear illumination bulb (53) is connected to a light source by electric cables (54, 
55). In resting position, the rear view module (51) covers the distal end of the 
endoscope (14) and faces forward. In this position, the rear image lens (52) 
gives a forward view and the rear illumination bulb (53) illuminates the area in 
front of the endoscope. In the preferred embodiment, the diameter of the rear 
view module (51) is the same as that of the distal end of the endoscope (14). 
The air/water channel (24) and the instrument channel (25) of the endoscope 
extend into the rear view module (283,284). The proximal and distal face of 
the rear view module (281 , 282) is connected to a rear view module actuator 
by cables. Tension on these cables flips the rear view module (5 1 ) clockwise 
and anti clockwise vertically from the distal end of the endoscope (1 4) as 
shown in FIG. 29. Alternatively, the rear view module can be flipped 
horizontally. 

[Para 107] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 108] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
(24) and the main instrument channel (25) respectively. However, these may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
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instrument channel (25) is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 1 09] FIG. 29 shows the endoscope in FIG. 28 where the rear view module 
(51) has been deployed by flipping it vertically from the distal end of the 
endoscope to 1 80 degrees (286) using the rear view module actuator. In this 
position, the rear image lens (52) and the rear illumination bulb (53) face 
backward. The rear image lens (52) gives a rear view and the rear illumination 
bulb (53) illuminates the area under view of the rear image lens (52). Further, 
the rear view module (51) can be rotated in this position to increase the rear 
field of view. Upon deployment, the rear view module (51) moves away from 
the front of the distal end (14) of the endoscope. It enables the main image 
lens (20) to give a forward view and the main illumination bulb (21 ) to 
illuminate the area in front of the distal end of the endoscope. This makes it 
possible to have simultaneous forward and rear view if so desired by the 
operator. 

[Para 1 1 0] In a variation to the preferred embodiment, the rear view module 
contains an additional forward image lens and an additional forward 
illumination bulb on its proximal face (281). When the rear view module is 
deployed, the proximal face (281) with the additional forward image lens and 
additional illumination bulb faces forward and augments the main image lens 
(20) and the main illumination bulb (21 . This widens the forward field of vision 
when the rear view module is deployed. 

[Para 1 1 1] FIG. 30 shows side view of a twelfth preferred embodiment of the 
present invention. The rear view module (51) is a solid discoid structure that is 
placed in front of the distal end of the endoscope (14). It has a proximal face 
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(301 ) and a distal face (302). The rear view module comprises of a rear image 
lens (52) connected to an image processor and a rear illumination bulb (53) 
connected to a light source by electric cables (54, 55). The rear image lens (52) 
and the rear illumination bulb (53) are placed on the proximal face (301) of the 
rear view module (51). In addition, the rear view module (51) has an additional 
image lens (303) and an additional illumination bulb (304) that is placed on its 
distal face (302). In the preferred embodiment, the diameter of the rear view 
module (5 1 ) is the same as that of the distal end of the endoscope (1 4). The 
main air/water channel (24) and the main instrument channel (25) of the 
endoscope extend into the rear view module (305, 306). The rear view module 
(51) is attached to the distal end of the endoscope (1 4) by a biplanar rolling 
joint as shown in FIG. 24B. This allows rolling motion of the rear view module 
(51) both vertically and horizontally to the distal end of the endoscope (14). It 
may also be attached by any other suitable mechanical articulation. In resting 
position, the rear view module (51) covers the main image lens (20) and the 
main illumination bulb (21) of the endoscope. In this position, the additional 
image lens (303) and the additional illumination bulb (304) faces forward and 
gives a forward view and illuminates the area in front of the endoscope. 

[Para 1 1 2] In the preferred embodiment, there is a rear air/water channel (58) 
with a rear air/water nozzle (56) and rear instrument channel (59) with a rear 
instrument channel outlet (57) located proximal to the rear view module (51). 
The rear air/water channel (58) provides a jet of water and a stream of air that 
is used to clean the rear image lens (52) and the rear illumination bulb (53). It 
is also used to insufflate air in the field of vision of the rear image lens (52) for 
better distension and visualization. Surgical instruments are passed through 
the rear instrument channel (25) to do various surgical procedures in the area 
under view of the rear image lens (52). It is also used to direct suction to the 
area under the view of the rear image lens (52). 

[Para 1 1 3] In the preferred embodiment, the rear air/water channel (58) and 
the rear instrument channel (59) is connected to the main air/water channel 
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(24) and the main instrument cPiannel (25) respectively. However, tPiese may 
exist independently. Passage to the rear air/water channel (58) and rear 
instrument channel (59) from the main air/water channel (24) and main 
instrument channel (25) Is controlled by a valve or any other suitable 
mechanical device. Typically, deployment of the rear view module (51) 
automatically opens the passage to the rear air/water channel (58) and the rear 
instrument channel (59). Alternatively, the passageways can be controlled 
independently. 

[Para 1 14] FIG. 31 shows the endoscope in the embodiment in FIG. 30 where 
the rear view module (5 1 ) has been deployed by sliding it vertically (307) from 
the distal end of the endoscope (14). Upon deployment, the rear image lens 
(52) and the rear illumination bulb (53) face backward. The rear image lens 
(52) gives a rear view and the rear illumination bulb (53) illuminates the area 
under view of the rear image lens (52). Further, the rear view module (5 1 ) can 
be rotated to increase the field of rear view. The rear view module (51 ) also 
moves away from front of the distal end of the endoscope (14) upon 
deployment. The main image lens (20) is then able to give a forward view and 
the main illumination bulb (21) is able to illuminate the area in front of the 
endoscope. Hence, the preferred embodiment provides simultaneous forward 
and rear view if so desired by the operator. The additional image lens (303) 
and the additional illumination bulb (304) augment the main image lens (20) 
and the main illumination bulb (21) and widen the forward field of vision when 
the rear view module (51) is deployed. 

[Para 1 1 5] Any person/persons familiar with prior art will understand that 
modifications or changes to the present invention can be made without 
compromising its principles. In one variation of the present invention, the 
relative positions of the rear view module, rear air/water channel and the rear 
instrument channel may be changed. In another variation of the present 
invention, more than one rear view module, rear instrument channel and rear 
air/water channel can be present. According to another variation of the 
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present invention, tPie rear view module, rear instrument cPiannel and tPie rear 
air/water channel can be placed anywhere on the endoscope. According to yet 
another variation of the present invention, the shape, composition and 
configuration of the rear view module can be modified or changed without 
compromising the basic principles of the present invention. According to 
another variation of the present invention, the method of deployment of the 
rear view module can be modified without compromising the basic principles 
of the present invention. According to yet another variation of the present 
invention more than one rear image lens and/or more than one rear 
illumination bulb can be present. The above examples are only illustrative and 
by no means all inclusive. 
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